The target in dairy cattle farming is to produce sufficient milk to cover the costs of animal feed and generate a farm profit. Milk yield per unit of feed intake can be increased only by enhancing productivity, which itself can be increased within economic limits only by maintaining the technical environment under optimal conditions. Scientific studies have demonstrated that environmental factors exert a major influence on dairy cattle health and performance (Radostits et al, 1994) . Animal health is one of the most important criteria for the success of dairy cattle enterprises. Other factors, such as farm capacity, number of animals, barn quality, the breeder 's experience and training, the quality and size of the workforce, the share of concentrated feed in the ration and its composition, also reflect the organizational quality of a dairy cattle enterprise (Yavuz et al, 2003; Kivaria et al, 2006) .
Data from the Turkish Statistical Institute (TURKSTAT)
show that the total number of cattle in 2010 was 10,946,239, one-third (32.5%) of which were pure breeds, including Holstein, Brown Swiss and Simmental; 40.7% were cross-breeds; and 34.5% were domestic breeds. Ninety per cent of milk production in Turkey is from cows. The number of milking cows was reported to be 4,111,683 in 2008, yielding 11,286 ,598 tons of milk (TURKSTAT, 2010) . There are around 9,000 dairy cattle farms in Burdur province, 66% of which have five or fewer cattle -14% have between 5 and 10, and 20% have more than 11 (DOMARA, 2008) . Burdur province accounts for 1% of the total number of cattle in Turkey and 2% of milk production (TURKSTAT, 2010) . Due to its higher production quality compared with other regions and the good organization of its breeders, it is one of the two Dairy cattle farming in the Mediterranean region of Turkey centres that set the price of raw milk (producer price) in the country (SETBI • R, 2008) . This study reviews the general characteristics and production techniques used in Burdur, a leading province for heifer and dairy cattle breeding, and provides an insight into breeding by comparing data with other studies from Turkey and other tropical and subtropical regions.
Materials and methods

Data collection
The study was carried out in Burdur province, which is located between the northern latitudes of 36° 53' and 37° 50' and eastern longitudes of 29° 24' and 30° 53'. Burdur is situated in the Mediterranean region in southwestern Anatolia. It is surrounded by Antalya to the east and south, by Denizli to the south-west, and by Afyon and Isparta to the north (Governorship of Burdur, 2010) . The study involved collecting data via questionnaires given to the owners or managers of farms and taking photographs of facilities. Farm data were collected between October 2008 and April 2009 from 38 local villages and towns.
Statistical analysis
The study applied the 'sampling and questionnaire' method within an acceptable error and confidence interval. The stratified sampling method was used to determine the number of samples (questionnaires) and to select the villages. The number of cattle and farms was taken into account when determining the strata boundaries (Mberu, 2005) . The number of cattle in 52 villages and 9,000 enterprises according to a survey from 2007 was used as the basis for sampling (DOMARA, 2008) . The sample size was determined by the formula given by Çiçek and Erkan (1996) . The total number of cattle in 52 villages and towns in Burdur province in 2008 was 49,100. In the 38 villages and towns in which questionnaires were completed, the total number of animals for 2008 was estimated to be 43,025. The study revealed that there were 412 enterprises to be covered by the questionnaire. However, the actual sample size was expanded, with questionnaires administered to 677 enterprises and a total of 7,638 cattle studied. This represented 17.8% of the total number of cattle in these villages. In the study, the questionnaires were administered with support from staff of the Animal Health Department of DOMARA. The questionnaire contained six main sections: demographic data about the enterprise; the enterprise's housing and facilities; feed and feeding methods; calf care and feeding; milk production and health; and farm management. The data were statistically analysed using Microsoft Excel 2003 and Minitab 2002 software. Table 1 shows that the majority of staff engaged in these enterprises were educated at primary school, with only a very small proportion having attended university. Regarding agricultural production, 69.4% of enterprises planted feed crops (17.9% using 1-10 decares of land, 20.7% using 11-30 decares, 14.3% using 30-50 decares and 17.0% using 50 or more decares). Most of the cattle (98.1%) were of the Holstein breed ( Table 2 ). The average number per enterprise was 11.3 and the average number of milking cows was 5.9.
Results
Demographic data on the enterprises
Enterprise housing and facilities
The survey found that 351 (51.8%) of the enterprises used tie-stall barns, 184 (27.2%) used free-stall barns, and 142 (21%) used closed free-stall barns (Table 3 ). For each of these barn types, the mean size was 305 ± 217 m 2 , 120 ± 68 m 2 and 78 ± 51 m 2 respectively. Only 50 (7.4%) had a maternity pen. Manure was hand-cleaned in 72.8% of the barns, and cleaned with a tractor scraper in 27.2%.
Feed and feeding methods
The most common forage used on the farms was straw and alfalfa, followed by barley, hay and silage (Table 4 ). The amounts of concentrated feed and forage fed daily to the cows were 9.1 ± 5.2 and 7.0 ± 2.3 kg respectively (Table 5) . When asked about the source of knowledge on which they based their feeding methods for the animals, the majority (93%) of the farmers said that they based their feeding programmes on expert knowledge. Forage was stored indoors on 63.9% of the farms, and covered outdoors on 35.5% (Table 4) .
Calf care and feeding
Calves were nipple-bottle-fed with milk in most (97.4%) cases (Table 6 ). The weaning age for calves was 87.4 ± 13.2 days. The time at which the calves' diet was changed to concentrated feed was the first week on nearly half (41.8%) of the farms and the second week on about onefifth (21.6%) of them. Four different housing practices Dairy cattle farming in the Mediterranean region of Turkey Table 7 shows that milking is performed using portable milking machines in the majority (92.7%) of enterprises, by hand in only 4.3%, and in milking units in the remainder (3%). In most villages, milk is valued and marketed through associations (Table 7) . Of those farms that used milking machines, 60.1% performed machine cleaning after every milking, and 30.6% performed cleaning on a daily basis. Most farms did not perform regular mastitis testing and control (98.7%) and only 11.7% used disinfectants.
Milk production
Farm management
Most farms lacked any form-based recording system to track animals and did not receive any regular veterinary Table 9 . These include the weaning age for calves (day), average milk yield (l/day), the time of drying off (month), the age of first conception Dairy cattle farming in the Mediterranean region of Turkey (month), and service number in cows; on average, these were found to be: 87.4 ± 13.2; 18.7 ± 5.0; 6.7 ± 0.5; 17.0 ± 1.0 and 2.0 ± 0.7 respectively. The survival rate for calves was 93.7% on average.
Discussion
The level of education is low among farm owners in dairy cattle enterprises in Burdur province, with similar levels also reported in other studies elsewhere in Turkey (Aktürk et al, 2005; Erdog v an et al, 2004; Yalçin et al, 2010) . This very low level of education is believed to be one of the most important obstacles to improving dairy cattle breeding in Turkey.
The cattle breeds found in the Burdur region were different from those reported in other studies for Turkey (Bakir, 2002; Erdog v an et al, 2004; Şahin, 1994; Şahin et al, 2001) . Nearly all of the dairy cattle farms in Burdur province use Holstein cattle. This is much higher than the national proportion of pure-bred cattle reported in TURKSTAT (2010), which is 34.5%. This finding supports a study by Özen and Olug v (1996) on animal husbandry in the region, which revealed a high degree of success in terms of breed improvement.
The results of this study regarding the mean number of cattle and the distribution of cattle herds differ from those of other studies (Bakir, 2002; Özen and Olug v , 1996; Sraïri et al, 2009; Şahin et al, 2001; Yavuz et al, 2003) . A study in Burdur province by Özen and Olug v (1996) reported that the mean number of cattle was 8.1, compared with 11.3 in Dairy cattle farming in the Mediterranean region of Turkey (Bakir, 2002; Özen and Olug v , 1996; Sraïri et al, 2009; Şahin et al, 2001; Yavuz et al, 2003) . This study found that the number of milking cows within the cattle herds was 5.9, while Özen and Olug v (1996) put the figure at 3.9. This difference is attributed to the fact that owning at least five milking cows has recently been identified as a criterion for Cattle Breeders' Association of Turkey (CBAT) membership.
The most important obstacle to dairy cattle breeding in Burdur lies in the fact that about half (51.8%) of dairy cattle farming is carried out in tie-stall barns and in very limited spaces (78 ± 51 m 2 ). This is due to the rough country in the region and the limited space allocated to pasturelands (Governorship of Burdur, 2010) . It is a fundamental problem for Burdur 's competitiveness in dairy cattle breeding with other regions. It was found that the need for forage in dairy cattle farming in the region had been most frequently met by straw, which is a lowquality feed (Degen and El-Meccawi, 2009 ). Attempts were made to balance the use of low-quality forage with concentrated feed. However, animal diets containing lowquality forage and concentrated feed, along with high milk performance, have also been among the main causes of fertility problems. The number of artificial inseminations per conception is three in the USA (Lucy, 2001), 1.8 in Latvia (Sematovica et al, 2008) and 2.0 in Burdur province.
Although experts recommend giving calves feed in the first week (Tümer, 1998) , this study revealed that around 40% of breeders started giving feed to calves in the third week. This highlights a lack of knowledge among breeders about calf nutrition.
It seems that important steps have been taken in the Burdur region with regard to milking methods. The handmilking rate is only 4.4%, representing breeders who own a single cow solely for their personal needs. Similar results have been obtained in Kirklareli and Konya provinces (Yalçin et al, 2010) . A 2001 study in the Van region reported a hand-milking rate of 90.9% (Bakir, 2002) . A great difference has been detected between the two regions with regard to milking methods. This study revealed that most milk is marketed by cooperative breeders' associations, compared with 67.9% in Kirklareli and 0% in Konya (Yalçin et al, 2010) . Such a high level of organization among marketing cooperatives and associations in the Burdur region can be considered as a leading factor in improved dairy cattle farming.
The average milk yield in Burdur is 5,704 kg/head per lactation, which is higher than reported values in Egypt (Sraïri et al, 2009) . It is also higher than the average milk yield in some EU member states, including Bulgaria, Ireland, Latvia, Lithuania, Poland and Romania (EUROSTAT, 2010) . On the other hand, the average milk yield of Burdur is lower than in Belgium, Italy, Austria and Slovenia -where it is 6,139 kg/head per lactation (EUROSTAT, 2010) and in the USA, where it is 9,511 kg/ head per lactation (USDA, 2010).
Finally, this study demonstrates that cattle breeding in Burdur is well organized, that breed improvement programmes have been successful, that high milk yields have been raised in pure breeds, that mechanization is taking place and that product marketing has been successful. Nevertheless, certain limitations persist, including narrow barns, inadequacy of the feed crops, farm size (although larger than the mean size in Turkey, farms are still smaller than in developed countries), low hygiene criteria and low levels of farm and calf management. Universities, breeding associations, DOMARA and authorities in the stock breeding industry should therefore continue to collaborate on these issues to improve stock breeding in the region.
